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Vertical Auto Profile (VAP) procedure
The VAP procedure has been described in detail previously (1-3). Briefly, the procedure consists of three major steps. In the first step, lipoprotein classes and subclasses are separated using a single vertical spin density gradient ultracentrifugation. A two-layer density gradient is prepared in a 5 mL centrifuge tube with the bottom layer consisting of serum diluted 40 fold in 1.21 g/mL potassium bromide solution and the top layer consisting of 1.006 g/mL saline solution. The density gradient is subsequently subjected to a single vertical spin ultracentrifugation at 65,000 rpm for 45 minutes. In the second step, separated lipoprotein fractions are drained from the bottom of centrifuge tube and mixed with cholesterol specific enzymatic reagent using a continuous flow analyzer. The resulting intensity of red color, which is proportional to the concentration of cholesterol in eluting fractions, is measured using a spectrophotometric detector equipped with a flow cell yielding a continuous cholesterol absorbance curve. In the third step, cholesterol concentration of each major lipoprotein class and its subclasses is determined by deconvolution of the main cholesterol absorbance curve using an in-house developed software. Thus, the VAP method provides cholesterol concentration of HDL and its subclasses (HDL2 and HDL3), LDL and its subclasses (LDL1 through LDL4, with LDL1 being large and the most buoyant and LDL4 being small and the most dense subclass), Lp(a), IDL, and VLDL and its subclasses (VLDL1+2, and VLDL3, with VLDL1+2 being large and the most buoyant and VLDL3 being small and the most dense subclass). Accuracy of the VAP procedure has been validated by comparing with the standard beta quantification procedure 
